The Cbl ubiquitin ligase has emerged as a negative regulator of receptor and nonreceptor tyrosine kinases. Cbl is known to associate with the proto-oncogene product Vav, a hematopoietic-restricted Rac guanine nucleotide exchange factor, but the consequences of this interaction remain to be elucidated. In addition, we show that an activated Vav mutant (Vav-Y174F) is more sensitive to Cbldependent ubiquitinylation. We demonstrate that the Cbl-dependent ubiquitinylation of Vav requires Cbl/Vav association through phosphorylated Y700 on Cbl, and also requires an intact Cbl RING finger domain. Finally, using transfection analyses in the Jurkat T cell line, we show that Cbl, but not its ubiquitin ligase mutant, can inhibit Vav-dependent signaling. Thus, our findings strongly support the role of Cbl, via its ubiquitin ligase activity, as a negative regulator of activated Vav.
INTRODUCTION

Immunoprecipitation and immunoblotting
Immunoprecipitations (IPs) from the indicated amount of cell lysate protein were performed as described (52), using protein A-sepharose 4B beads (Amersham-Pharmacia Biotech, Piscataway, NJ) as an immunosorbent. For immunodepletion studies, cell lysates were incubated with two serial aliquots of antibodies or were mock incubated, together with protein A-sepharose 4B beads, and the resulting immunodepleted or mockdepleted (control) supernatant was used for further IPs. The IPs or cell lysates were resolved on SDS-PAGE gels, transferred to polyvinylidine difluoride (PVDF) membranes (NEN Life Science Produces, Boston, MA), and serially incubated with the indicated primary antibodies and horseradish peroxidase-conjugated anti-mouse or anti-rabbit antibodies (Cappel-Oreganon Technika, Durham, NC). Enhanced chemiluminescence (ECL) signals were recorded using a light-sensitive film (NEN Life Science Produces).
Densitometry was carried out on directly scanned images using ScionImage for
Windows
TM software (Scion Corporation, Frederick, ML).
NF-AT luciferase reporter assay
JMC-T cells were transfected with the NF-AT luciferase reporter together with
Cbl and/or Vav expression plasmids using the electroporation method, as previously described (55). Eighteen hours post-transfection, the cells (2 x 10 5 cells/well) were seeded in quadruplicates for each stimulation condition, and stimulated for 6-8 h at 37 C with media alone, 0.25µg/ml anti-CD3 mAb, or 0.25 g/ml each of anti-CD3 plus anti-CD28 mAb. Luciferase assays were performed on equal aliquots of cell lysates according to the manufacturer's instructions (Promega, Madison, WI). Where indicated,
RESULTS
Cbl-dependent Vav ubiquitinylation in T cells
Given to pY700 of Cbl (27). We used a panel of Cbl mutants to directly demonstrate that phosphorylation of Cbl Y700 was crucial as well as the predominant mechanism for Cbl/Vav association (Fig. 3A, C) . Importantly, abrogation of the Cbl/Vav association via Cbl pY700 mostly eliminated the Cbl-dependent Vav ubiquitinylation. The low level of residual Vav ubiquitinylation in the presence of the Y700F Cbl mutant (Fig. 3D) 
